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	Ka[CH3COOH (aq)] = 1.80 x 10-5
(acetic acid)
	Ka[C6H5COOH (aq)] = 6.30 x 10-5
(benzoic acid)

	Ka[CH2ClCOOH (aq)] = 1.40 x 10-3
(chloroacetic acid)
	Kb[NH3 (aq)] = 1.80 x 10-5
(ammonia)

	F = 96,500 Coulombs/mole e-
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1.
The pH of 0.150 M HNO3 (aq) is:


(A)
0.301.


(B)
0.500.


(C)
0.824.


(D)
2.78.


(E)
0.150.

2.
CH3COOH (aq) is a weak acid (Ka given above).  The pH of 0.150 M CH3COOH (aq) is:


(A)
0.301.


(B)
0.500.


(C)
0.824.


(D)
2.78.


(E)
0.150.

3.
A student titrates 1.417 grams of an unknown monoprotic acid to the equivalence point with 45.11 mL of 0.1000 M NaOH (aq).  The molar mass of the acid is:


(A)
204.4 g/mol.


(B)
227.3 g/mol.


(C)
250.7 g/mol.


(D)
302.8 g/mol.


(E)
314.1 g/mol.

4.
Consider 1 M NaCl (aq), 1 M NH4NO3 (aq), and CH3COONa (aq).  The solution with the highest pH is:


(A)
1 M NaCl (aq).


(B)
1 M NH4NO3 (aq).


(C)
CH3COONa (aq).

5.
Consider 1.50 M benzoic acid, 1.50 M chloroacetic acid, 1.75 M benzoic acid, or 1.75 M chloroacetic acid.  Which of the following has the HIGHEST pH?


(A)
1.50 M benzoic acid.


(B)
1.50 M chloroacetic acid.


(C)
1.75 M benzoic acid.


(D)
1.75 M chloroacetic acid.

6.
The Ksp for PbI2 is 7.14 x 10-9.  The solubility of PbI2 is:


(A)
1.96 x 10-11 M.


(B)
1.96 x 10-8 M.


(C)
1.96 x 10-7 M.


(D)
2.14 x 10-4 M.


(E)
1.21 x 10–3 M

7.
Which of the following processes exhibits an increase in entropy of the system?


(A)
2 NO2 (g) → N2O4 (g)


(B)
NH4NO3 (s) → NH4NO3 (aq)


(C)
H2O (g) → H2O (s)


(D)
CH3OH (g) → CH3OH (l)


(E)
H2O (l) → H2O (s)

8.
Which of the following statements is true?


(A)
All endothermic processes which result in a system of greater disorder are spontaneous.


(B)
All endothermic processes which result in a system of greater order are spontaneous.


(C)
All exothermic processes which result in a system of greater disorder are spontaneous.


(D)
All exothermic processes which result in a system of greater order are spontaneous.

9.


	Formula
	ΔHºf (kJ/mol)
	ΔGºf (kJ/mol)
	Sº (J/mol●K)

	C3H8 (g)
	-103.8
	-23.56
	270.2

	O2 (g)
	0
	0
	205.0

	CO2 (g)
	-393.5
	-394.4
	213.6

	H2O (l)
	-285.8
	-237.2
	69.91


C3H8 (g) +  5 O2 (g) → 3 CO2 (g) + 4 H2O (l)

ΔSºreaction (298 K) for the combustion of propane is:

(A)
-374.8 kJ/mol.

(B)
+393.5 kJ/mol.

(C)
0 J/mol.


(D)
-393.5 J/mol.


(E)
+374.8 J/mol.

10.
The oxidation number of chromium in K2CrO4 is:


(A)
+2.


(B)
+3.


(C)
+4.


(D)
+6.


(E)
+7.

11.
Consider the reaction Zn (s) + Sn2+ (aq) → Zn2+ (aq) + Sn (s).  The species being reduced is:


(A)
Zn (s).


(B)
Sn2+ (aq).


(C)
Zn2+ (aq).


(D)
Sn (s).

12.
The calculated cell potential (voltage) for the Mg (s) + 2 Ag+ (aq) → Mg2+ (aq) + 2 Ag (s) is:


(A)
+  0.800 V.

(B)
+  1.100 V.


(C)
+  2.200 V.


(D)
+  1.556 V.


(E)
+  3.156 V.

13.
A student provides a current of 5.500 amps through an aqueous solution of AgNO3 for 

3.000 hours. The voltage is such that silver metal is deposited at the cathode.  The mass of silver deposited is:


(A)
66.42 g.


(B)
121.3 g.


(C)
40.43 g.


(D)
161.7 g.


(E)
5.45 g.

14.
Consider Fe3+ (aq), Al3+ (aq), Mg2+ (aq), Na+ (aq), and Li+ (aq). The strongest oxidizing agent is:


(A)
Fe3+ (aq).


(B)
Al3+ (aq).


(C)
Mg2+ (aq).


(D)
Na+ (aq).


(E)
Li+ (aq).

15.
When a beta particle is emitted, 


(A)
An electron is converted to a helium nucleus.


(B)
A gamma ray is released.


(C)
Two gamma rays are released.


(D)
A proton is converted to a neutron.


(E)
A neutron is converted to a proton.

16.
Consider Pb-208.  Pb-208 has: 


(A)
126 protons and 208 neutrons.


(B)
104 protons and 208 neutrons.


(C)
82 protons and 82 neutrons.


(D)
82 protons and 208 neutrons.


(E)
82 protons and 126 neutrons.

17.
Th-234 decays to produce a beta particle and ______________________.


(A)
Ra-229.


(B)
U-231.


(C)
U-235.


(D)
Ac-234.


(E)
Pa-234.

18.
Ra-226 decays to produce an alpha particle and ______________________.


(A)
Rn-222.


(B)
Rn-226.


(C)
Fr-226.


(D)
Fr-222.

(E)
Po-222.

19.
A student obtains a sample of Sr-90 (t1/2 = 28.5 years) containing 50,000 atoms.  How long will it take the sample to decay to 12,500 atoms of Sr-90? 


(A)
90 years.


(B)
45 years.


(C)
28.5 years.


(D)
14.25 years.


(E)
57.0 years.

20.
A student obtains a sample of Sr-90 (t1/2 = 28.5 years) containing 50,000 atoms.  How long will it take the sample to decay to 972 atoms of Sr-90? 


(A)
135 years.


(B)
151 years.


(C)
162 years.


(D)
302 years.


(E)
1880 years.

21.
Considering nuclear chemistry, which of the following statements is false?


(A)
An example of nuclear fusion is 11H + 21H → 32He.


(B)
An example of nuclear fission is 10n + 23592U → 13752Te + 9740Zr + 2 10n.


(C)
The carbon-14 concentration in fossils is greater than the carbon-14 concentration in you.


(D)
The half-life is the time required for a sample to decay to one-half its original amount.


(E)
γ decay of Co-60m is 60m27Co → γ + 6027Co.

22.
Consider the complex [CoF4Cl2]3-.  Which of the following statements is true?


(A)
[CoF4Cl2]3- does not have cis- and trans- isomers.


(B)
[CoF4Cl2]3- has cis- and trans- isomers and both are non-polar.


(C)
[CoF4Cl2]3- has cis- and trans- isomers and both are polar.


(D)
[CoF4Cl2]3- has cis- and trans- isomers and cis- is polar and trans- is non-polar.

(E)
[CoF4Cl2]3- has cis- and trans- isomers and cis- is non-polar and trans- is polar.

23.
Which of the following is a Lewis acid?


(A)
Cl-.


(B)
F-.


(C)
H2O.


(D)
NH3.


(E)
Co3+.

24.


The organic product of 
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in the presence of AlCl3 is:


(A)
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(D)
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25.
Consider five amino acids:  Ala, Gly, Asn, Phe, and Thr.  The amino acid that contains two chiral carbon atoms is:


(A)
Ala.


(B)
Gly.


(C)
Asn.


(D)
Phe.


(E)
Thr.

26.
The reaction of an alcohol and a carboxylic acid will form:


(A)
an alkene.


(B)
an ether.


(C)
an aldehyde.


(D)
an ester.


(E)
an amide.

27.
A product of CH2=CH2 and Br2 is:


(A)
CH≡CH.


(B)
CH3-CH3.


(C)
CH2Br-CH2Br.


(D)
CHBr=CHBr.


(E)
an amide.

28.
Consider alkanes, alkenes, alkynes, alcohols, and carboxylic acids.  The most unreactive are the:


(A)
alkanes.


(B)
alkenes.


(C)
alkynes.


(D)
alcohols.


(E)
carboxylic acids.

29.
Consider fats.  Which of the following statements is false?


(A)
A trans fat refers to a double bond with the trans- conformation.


(B)
A saturated fat has no double bonds.


(C)
An omega-3 fat has a double bond located three carbons from the end of the chain.


(D)
Margarine contains oils that have been partially hydrogenated.


(E)
An unsaturated fat contains nitrogen, oxygen, and hydrogen but no carbon.
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30.
The name of



(A)
is 2-propanol.


(B)
is 2-ethanol.


(C)
is 1-propanol.


(D)
is 1-ethanol.


(E)
is methylethyl ketone.
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Where applicable, show all work for credit.
1.[6]
Balance the following unbalanced redox equation in acid: 

Mn2+ (aq) + BiO3- (aq) → Bi3+ (aq) + MnO4- (aq)

Place your final balanced equation in the box below.

2.[4]
Show the mechanism for:
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in the presence of AlCl3
3.[4]
Draw the tripeptide Ala-Ala-Gly.

4.[4]
Draw an alcohol that contains four carbon atoms.  Name it.

5.[4]
Draw an aldehyde that contains five carbon atoms.  Draw a ketone that contains five carbon atoms. 

	Five carbon aldehyde
	Five carbon ketone


6.[4]
The name of      
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   is:  _______________________________________.

7.[4]
What polymer is formed by the reaction of HOCH2CH2OH and HOOCCH2CH2CH2COOH?
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